Molecular characterization of the interaction of crotamine-derived nucleolar targeting peptides with lipid membranes.
A novel class of cell-penetrating, nucleolar-targeting peptides (NrTPs), was recently developed from the rattlesnake venom toxin crotamine. Based on the intrinsic fluorescence of tyrosine or tryptophan residues, the partition of NrTPs and crotamine to membranes with variable lipid compositions was studied. Partition coefficient values (in the 10(2)-10(5) range) followed essentially the compositional trend POPC:POPG≤POPG<POPC≤POPC:cholesterol. Leakage assays showed that NrTPs induce minimal lipid vesicle disruption. Fluorescence quenching of NrTPs, either by acrylamide or lipophilic probes, revealed that NrTPs are buried in the lipid bilayer only for negatively-charged membranes. Adoption of partial secondary structure by the NrTPs upon interaction with POPC and POPG vesicles was demonstrated by circular dichroism. Translocation studies were conducted using a novel methodology, based on the confocal microscopy imaging of giant multilamellar vesicles or giant multivesicular liposomes. With this new procedure, which can now be used to evaluate the membrane translocation ability of other molecules, it was demonstrated that NrTPs are able to cross lipid membranes even in the absence of a receptor or transmembrane gradient. Altogether, these results indicate that NrTPs interact with lipid bilayers and can penetrate cells via different entry mechanisms, reinforcing the applicability of this class of peptide as therapeutic tools for the delivery of molecular cargoes.